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Damage detection permits real time com 
and to maintain operational requirement. 



Techniques of using experimentally measured data for determining 
the parameters in the equations of motion of a system is commonly 









73 








43 

• 


G 






0 


cp 

•d 


0 




0 


44 


0 

0 

r4 





45 

0 

0 


o 

>i 

0 

0 




44 

0 

•d 

rH 

u 

O 

p 

0 





0 


0 

XX 

r4 

0 

0 




10 

G 

0 

p 

44 

& 

44 

0 




0 

O 

0 

0 


8 

O 





> 

Pi 

G 

44 

p 

0 

d 

0 

>1 



H 

0 

O 

0 

o 


u 

43 

43 



0 

0 

Pi 

G 


73 

44 

44 




> 

p 

0 


>1 

0 

0 


s 


• 

G 


0 

0 

r-4 

43 


0 

73 


r4 

•H 

0 

P 

43 

44 

44 

0 

0 

0 


0 


XX 


<P 

U 

0 



-H 

U 

73 

0 

44 

0 


0 

8 

<U 

43 

<14 

•H 

o 

P 


43 

0 

P 


0 

O 

•H 

0 

0 

3 

XX 

44 

0 

•H 

44 


d 

44 

0 


•d 

o 



•d 

0 

0 

0 

G 

G 

rH 

0 

•H 

8 

43 


0 

0 


0 

>i 

0 

0 

XX 

o 

O 

73 

44 

Pi 

0 

73 

73 

O 

0 

z 

p 

0 

0 


0 

p 

•H 


•H 

p 


ip 

0 

G 

0 

43 

0 

S 

0 

44 

p< 

tp 



•H 

43 

0 

44 


0 

0 


G 


6 

6 

44 


0 

0 

o 

8 

rl 

•H 

• 

0 

P 


0 

0 

4) 

XX 

0 

id 

P 

0 

44 

0 

G 

•d 

0 


44 

43 

0 

G 

u 

0 

44 

O 

0 

P 

>i 


44 


•d 

0 

>« 

0 


0 

0 

0 

O 

0 



0 

0 

73 

tP 


Pi 

0 

44 

8 

s 

e 

0 



G 

73 





44 

0 

0 

0 

0 

-H 

G 

s 

0 

44 

0 


44 

s 

43 

XX 

73 

0 

0 

P 

0 

43 

4! 

0 


44 


G 


44 

0 

0 

44 


>i 

0 


G 

0 

0 

0 

44 

44 



0 

P 

44 

0 

Pi 

0 

>1 

0 


8 

• 


0 

O 

0 

0 

*H 

0 

0 

>1 

O 

G 

rH 




73 

O 


0 

XX 

P 

0 

id 

0 

0 

0 


G 

0 

P 


<M 

•H 

p 

G 

O 

0 

0 

0 

43 

0 

■d 


44 

g 

O 

•H 

Pi 

0 

d 

44 

Pi 

0 

73 

id 

44 

•H 

44 

0 

d 

& 



G 

0 

0 

O 

44 

0 

43 

& 

0 

<M 

0 

•H 

44 

•H 

G 

0 

-H 

0 

•H 

p 

0 

0 

0 

O 

<1-1 

u 

-P 

P 


G 

<H 


44 

P 



4J 

•H 

0 

0 

43 


0 

0 

0 

•d 

44 

0 

O 

44 

•d 

O 

r4 

G 

>1 

44 

0 

G 


X 

O 

0 

0 

0 

O 

0 

0 

p 

0 

0 

0 

0 

8 

44 

P 

•H 


73 

Pi 

73 

XX 


P 



0 

44 

0 



•H 

44 

•H 

0 

•d 

tP 

44 

U 

0 

0 

0 



0 

43 

G 

G 

0 

G 

0 

0 

O 

8 

<W 

G 

O 

0 

•H 

G 

d 

43 

O 

•H 

0 

0 

P 



0 


<4-1 

44 

43 

44 

•p 


0 

O 

0 

0 

0 



44 

0 

0 

44 

44 

•H 

0 

0 

43 

0 



•H 

>1 

0 

X 

8 

•H 

U 

44 

u 

0 

tP 

P 

0 

0 

0 

0 

O 

O 


0 

0 

G 

0 


44 


c 

G 

P 

0 


0 

•H 

44 

•d 


o 

>1 

0 

Pi 

0 

8 

G 

P 

O 

0 

rH 

44 

•d 

d 


d 

0 

<H 

0 

0 

rH 

0 



& 

0 

0 

44 

<H 

Pi 

P 

rH 

•d 

0 

0 

0 

44 

O 

0 

•H 

0 

0 

id 

o 

g 

43 

p 

0 

0 

>1 

44 

0 

43 

0 

6 

•d 

44 

44 

73 

A 

0 

0 

0 

O 


1292 



-idr 


o 

c § a 

§ ••§ f 

t co E 
go® 

° t » 

o » c 

Q 2 O 


Q) (0 

m *0 
g d> 

<5 5 > 


1293 


Relating model changes to damages. 



fundamental questions for damage assessment are whether it is 
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local potential energy. 



It should be noted that the dimensions of the vectors {yj^ and 
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A$,-;= Elements in [AK] matrix, representing damages as reduction of 

*# 

stiffness in the associated structural elements. 
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of the problem, namely to seek the changes in the stiffness 
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TABLE 1 

Eigenvalues and Eigenvectors 
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kinetic energy distribution for the undamaged and damaged system 
have been calculated and are shown in Table 3, The kinetic 
energy distribution for each mode is listed in percentages for 
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distribution change is the K 4 spring. This concludes that the 
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From the mode one results, the stiffness reductions for spring 

to K 3 are from 1.56% to 4.22%. However, for spring K 4 , the 
stiffness reduction is 97.69%. It is obvious that the spring k 4 
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The research was carried out by the Jet Propulsion Laboratory, 
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